This report describes 10 cases of apparent fatal Toxoplasma gondii infection in. Australian native birds.
The 10 cases (Table 1) were from 1,300 avian submissions to the Taronga Zoo pathology collection. Three birds came from the Taronga Zoo, Sydney, New South Wales, 2 from the Adelaide Zoo, South Australia, 2 from the Melbourne Zoo, Victoria, and 1 from the Perth Zoo, Western Australia. One came from a private collection in Queensland, and 1, the bulbul, was from the wild in Sydney, New South Wales. Cases from outside Sydney came as histology sections and paraffin blocks from the respective State veterinary diagnostic laboratories. Additional sections were prepared and stained with hematoxylin and eosin (HE) and periodic acid-Schiff hematoxylin and were reacted with antisera against T. gondii and Neospora caninum in an avidin-biotin complex immunohistochemical test. 3 The tissues available from each case varied and included liver (9), spleen (8), lung (6), small intestine (6) kidney (4), heart (3), brain (3), adrenal (l), proventriculus (l), gizzard (l), testis (1), and skeletal muscle (1) .
All cases were seen in summer months between 1978 and 1990, and apart from 2 Torres Strait pigeons, which were affected in the same exhibit at the Taronga Zoo 2 weeks apart, all others appeared to be sporadic.
In most cases, the affected birds were found dead or were noticably fluffed up and died shortly afterward. At necropsy, 6 birds had pronounced pulmonary congestion and/or edema, and 2 also had miliary white foci in lung parenchyma. One bird had miliary white foci in liver and spleen, and 3 had focal necrosis of small intestinal mucosa. Another bird had pale areas in skeletal muscles. Table 1 lists the major microscopic findings.
All lungs had microscopic lesions that ranged from moderate to severe edema, probably with fibrin in the distal airways in association with septal congestion and a mild to moderate mostly histiocytic macrophage response (Figs. l-3). Two birds also had multifocal parenchymal necrosis. Numerous individual and groups of Toxoplasma-like protozoans were present in all lungs ( Figs. l-4 ). In 5 birds, there were liver lesions that ranged from mild to severe multifocal mainly random hepatocellular necrosis with scattered T. gondii organisms. In the spleens of 7 birds, there were similar lesions, including protozoans. In 3 birds, small intestine lesions ranged from large focal areas of inflammatory edema and necrosis of the lamina propria to severe inflammatory necrosis and hemorrhage of the whole mucosa that extended through the muscle layers to the peritoneum. Numerous protozoans were present. Two birds also had a mild to moderate nonsuppurative peritonitis containing a few organisms. In 2 birds, the brains showed a moderate nonsuppurative multifocal meningoencephalitis with small granulomas and perivascular cuffing, and in 1 of these birds, there were associated Toxoplasma-like tissue cysts. One bird had a severe chronic skeletal myonecrosis with histiocyte/macrophage infiltrate and immature fibrous tissue and scattered clumps of Toxo- plasma-like protozoans. In 1 gizzard and 1 adrenal cortex, there were a few small necrotic foci with protozoan-associated inflammatory necrosis. No lesions or protozoans were observed in kidney, heart, pancreas, proventriculus, or testis. Organisms from all birds examined reacted positively to the T. gondii antiserum ( Table 1) but not with N. caninum antiserum. More T. gondii organisms were seen in sections stained with the immunohistochemical stain than in H&E sections.
Toxoplasma gondii is rarely reported in birds. Acute toxoplasmosis was reported from a little penguin (Eudyptula minor) from Tasmania. 4 An outbreak of fatal toxoplasmosis has been reported in passerine birds in Italy; 5 and several small outbreaks of Toxoplasma chorioretinitis have been seen in canaries in Australasia. 7 Our cases differed in that they were mostly sporadic and the lungs, in 6 cases, seemed to be the target organ. Many T. gondii tachyzoites in the lungs indicates protozoa1 pneumonia was the likely cause of death.
Sarcocystis is another protozoan that causes pneumonitis in nondomestic birds. 2, 6 Although mature schizonts of Sarcocystis may resemble T. gondii, the immature multinucleated schizonts seen in Sarcocystis infections are absent in T. gondii infections; T. gondii always divides into 2 organisms, whereas Sarcocystis merozoites divide simultaneously into more than 2 organisms. The intravascular location of Sarcocystis schizonts and the lack of cell tropism in T. gondii are also helpful in differential diagnosis.
In this study, the etiology was confirmed by immunohistochemical test, and a firm diagnosis was made because T. gondii antiserum does not react with Sarcocystis organisms. 3 Certain species of native Australian marsupials (e.g., wallabies, kangaroos) are among the most susceptible hosts of toxoplasmosis. Because there were no cats and presumably no Toxoplasma in Australasia before settlement by white men, marsupials may have never been exposed to T. gondii oocysts during their evolution. Whether the same hypothesis is applicable to the native pigeons and other birds is not known because the rate of mortality due to microbial infections in wild birds in nature also is not known. Ten cases of toxoplasmosis among 1,300 submissions in 12 years suggests this protozoan disease is of minor significance in Australian native birds.
